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Introduction 
There are 63 species of aquatic bugs in Britain, of which 37 are listed as 
occurring in Scotland (Savage 1989). A preliminary report to Scottish Natural 
Heritage on the distribution of aquatic bugs in Scotland, supplemented by 
records for 1997 (Huxley 1997a, 1998), lists 45 (possibly 46) species, albeit a 
few in this list are very rare or may not still occur. In this article I summarize 
the findings, their purpose and context being neatly described in the second of 
a seven-stage scheme for assessing insect biodiversity and conservation needs 
(Young & Rotheray 1997), in which the second stage comprises "reliable 
check-lists and accurate distribution information". 
Records of distribution 
I am currently compiling data with a widely-used biological recording 
software called RECORDER (supported by the Joint Nature Conservation 
Committee (JNCC)) supplemented by a mapping programme (DMAP, from 
Dr A. Morton, Windsor) and a programme that links the two (from Thurner 
Automation, Surrey). Armed with these three programmes, following an 
earlier attempt at plotting data on hand-drawn maps begun in 1993, 4642 
Scottish records (at 3 December 1997) for aquatic bugs have been entered into 
a computer. The sources for these records comprise (1) specimens in 
museums, (2) lists supplied by museums, (3) Biological Records Centre cards 
lent by the National Scheme Organiser for aquatic bugs, (4) lists of records 
from various surveys and reports, (5) data held in the JNCC Invertebrate Site 
Register, (6) records extracted from scientific journals and (7) records 
resulting from extensive field collecting that I have done. Comments on the 
reliability and other criteria for accepting records are provided by Huxley 
(1997a); the system only accepts positive records, i.e. presence of a named 
species. 
For readers unfamiliar with RECORDER and its satellite programmes, 
suffice it to say that their best use involves a steep and sometimes painful 
learning curve, the ascent of which is greatly assisted by convenient expert 
help. In my case this was provided by Fife Nature, for which, as a quid pro 
quo, I became the aquatic bug recorder for Fife. 
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FIG. 1. Distribution of Sigara distincta records for northern Britain, plotted at 10-km2 centres 
(each symbol has a diameter of 8 km). Open circles represent records pre-1970. There are 250 
symbols; had the map been plotted at 1-km2 centres, there would have been 342 symbols. Grid 
squares are drawn at intervals of 100 km. 
A "record" entered in RECORDER is defined as the occurrence of a 
particular species at a particular location on a particular date. The number of 
specimens caught is not relevant to this definition but if the same species is 
caught at different dates in the same location, then each time this fact is 
entered into RECORDER the software will recognise this as a new "record". 
It is debatable whether the number of records or the number of symbols (small 
circles or dots of a suitable size) is more important in terms of assessing 
geographical distribution. For most purposes a single symbol for each area of 
10 km2, irrespective of the actual number of records in the 10-km square, 
4 THOMAS HUXLEY 
FIG. 2. Distribution of Sigara distincta records in the Orkney Islands, plotted at 1-km2 centres 
(each symbol has a diameter of 2 km). Grid squares are drawn at 10-km intervals. 
gives a satisfactory map of distribution. While it is true that the number of 
records may indicate the relative rarity or sparsity of whatever is being 
recorded, it may also indicate (in accordance with the above definition) 
collecting effort in the same locality, perhaps over several decades by 
different collectors. Therefore, for information about geographical distribution 
over a wide region, the more important figure is the number of symbols for 
each species, plotted for areas of 10 km2. An example is given in Fig. 1, 
showing the distribution of a common species of corixid, Sigara distincta. 
On occasion, it may be helpful to plot distribution at a larger scale, in which 
case it is preferable to use appropriately smaller areas, such as 1 km2. Fig. 2 
shows the distribution of records for Sigara distincta in the Orkney Islands. 
The map shows twelve symbols (three pre-1970), whereas for the same area in 
Fig. 1 there are only nine symbols (two pre-1970). 
Table 1. (On opposite page). The numbers of records (as defined in the text) in RECORDER and 
symbols (dots) for each 10 km2 in DMAP (see the text) for each vice-county in Scotland. For the 
latter, the sum of the third and fourth columns may be greater than the numbers given in the text, 
due to occasional double-counting at the boundaries of vice-counties. 
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The 4642 records in RECORDER at 3 December 1997 produce 1284 
symbols in 1-km squares or 586 symbols for a possible total of ca. 1060 10-
km squares covering all of Scotland (Huxley 1998). 
The status of species present in Scotland 
The status lists given in the following sections provide a brief account of the 
distribution of each species in Scotland. Common and widespread species are 
listed in Group 1 (100 or more records), with less common species in Group 2 
(99 to 21 records) and rare species in Group 3 (20 or less records). The 
grouping is arbitrary and, for some species in Groups 2 and 3, may be more a 
reflection of lack of effort to record than actual distribution. After each species 
name (in accordance with Savage 1989), two figures are given. The first is the 
number of records in RECORDER. The second (in parentheses) is the number 
of symbols shown in DMAP when the map parameters are set to provide a 
single dot for n records in each 10 km2, as used in conventional dot-
distribution maps (Fig. 1). Table 1 provides the numbers of records and 
symbols for areas of 10 km2, and the number of species for each Scottish vice-
county. 
Group 1: common and widespread species 
Velia caprai Tamanini: 239 (186); common and often abundant throughout 
Scotland. 
Gerris costai (Herrich-Schaffer): 132 (186); well distributed throughout the 
mainland and islands but apparently scarce in the Border counties. 
Gerris lacustris (Linnaeus): 239 (163); common and often abundant 
throughout mainland Scotland south of Caithness but not recorded in the 
Outer Hebrides, Orkney and Shetland. 
Gerris odontogaster (Zetterstedt): 156 (121); fairly common throughout most 
of mainland Scotland and in some of the islands, including the Outer 
Hebrides and Orkney, but not recorded in Shetland. 
Notonecta glauca Linnaeus: 189 (136): generally abundant and common 
throughout lowland Scotland, less so in the west, the islands, and north 
mainland. Recorded in Orkney but not Shetland. 
Cymatia bonsdorffi (Sahlberg): 125 (83); scattered distribution from the Outer 
Hebrides and across to Inverness and south to the Borders and Galloway but 
not recorded in West Sutherland, Caithness, Orkney and Shetland. 
Corixa punctata (Illiger): 128 (99); common throughout the mainland north to 
Caithness but absent from the islands except Arran. 
Hesperocorixa castanea (Thomson): 145 (118); common and sometimes 
abundant from Shetland to Galloway; less common in the Borders. 
Hesperocorixa sahlbergi (Fieber): 196 (141); the most frequently recorded 
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species of the genus but not recorded in Shetland. 
Arctocorisa germari (Fieber): 147 (110); common and widely distributed 
throughout Scotland. 
Callicorixa praeusta (Fieber): 293 (184); common throughout the lowlands 
and in Orkney and Shetland; also in the Inner and Outer Hebrides but less 
frequent. 
Callicorixa wollastoni (Douglas & Scott): 154 (107); a scattered distribution 
throughout Scotland, except the Border counties, tending to be more 
frequent in the north. 
Sigara distincta (Fieber): 366 (237); common throughout the lowlands 
generally; less common in the Hebrides, Orkney and Shetland and fairly 
rare in the north-west mainland. 
Sigara dorsalis (Leach): 329 (216); a similar distribution to Sigara distincta. 
Sigara falleni (Fieber): 216 (114); common in the lowland counties; much 
less so north and west of the Great Glen; rare in the Inner Hebrides and not 
recorded in the Outer Hebrides; two records for Orkney and none for 
Shetland. 
Sigara nigrolineata (Fieber): 177 (142); widely scattered distribution 
throughout Scotland, including the islands. 
Sigara scotti (Douglas & Scott): 297 (212); mainly common north of the 
Highland Boundary Fault; also thinly scattered records in Fife and south-
west Scotland. 
Group 2: less common species 
Hydrometra stagnorum (Linnaeus): 33 (24); a disjunct distribution possibly 
due to being under recorded; around Elgin, across the Central Belt to Argyll 
and Kintyre, and in the Solway counties; only three records for islands, viz: 
Gigha, Bute and Lismore, all close to the mainland. 
Microvelia reticulata (Burmeister): 41 (35); from the Moray Firth to Solway 
and the Border counties; perhaps under-recorded elsewhere or truly a 
lowland species. 
Velia saulii Tamanini: 81 (62); a distribution much the same as its congener 
but less common and not recorded in Orkney or Shetland. 
Gerris lateralis Schummel: 45 (39); a thinly scattered distribution throughout 
Scotland and some of the islands; the only gerrid recorded in Shetland. 
Gerris thoracicus Schummel: 46 (43); locally fairly common throughout the 
mainland but with many areas where not yet recorded; present in some of 
the islands but not Orkney and Shetland. 
Nepa cinerea Linnaeus: 66 (53); thinly scattered distribution throughout most 
of Scotland, except the north-west mainland, Harris/Lewis and Shetland. 
Aphelocheirus aestivalis (Fabricius): 28 (13); recorded from north of Perth 
(Lunan Burn), in the rivers Forth and Teith and further south in the rivers 
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FIG. 3. Typical upland habitats for Arctocorisa carinata in Scotland. Above: Lochan an 
Tairbh-uisge, Tarmachan, at 730 m altitude (May 1997). Below: lochan near Loch Brandy, 
Glen Cova, at 635 m altitude (June 1997). 
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Black Cart, Doon, Bladnoch, Dee and Cree; a pre-war record for the Tweed 
(mostly in the stomachs of grayling) has not been repeated recently. 
Notonecta obliqua Gallen: 59 (54); although this backswimmer is mainly 
recorded in the islands of the western seaboard and the north-west 
mainland, it is also found in some of the Highland counties south of the 
Great Glen and there are old records for Galloway. 
Micronecta poweri (Douglas & Scott): 35 (29); a thinly scattered distribution 
from Orkney south to Galloway and some of the Hebridean islands. The 
author has seen records for M minutissima (Linnaeus) and M. scholtzi 
(Fieber) but as they were not confirmed by a reliable authority it is 
presumed that they referred to Micronecta poweri. 
Glaenocorisa propinqua (Fieber): 68 (55); occurs mainly in the western half 
of Scotland, including some of the Hebridean, Orkney and Shetland islands; 
although said to be restricted to deep upland waters, it can also be found 
swimming in shallows and at near sea-level in the far north, e.g. Shetland. 
Corixa dentipes (Thomson): 51 (36); with the exception of an old and 
possibly questionable record for Eriskay, this species has been recorded 
south of the Great Glen only, from the Moray Firth to Galloway. 
Corixa iberica Jansson: 54 (44); recognised (since Savage 1989) as confined 
to the Hebridean islands and western seaboard of the mainland, all recent 
recording has confirmed this and in the numerical data old records in the 
Hebrides for Corixa punctata have been entered as Corixa iberica. 
Hesperocorixa linnaei (Fieber): 61 (51); a widely scattered distribution, 
including some of the islands and mainland south of West Sutherland and 
Caithness. 
Arctocorisa carinata (Sahlberg): 54 (40); although said to occur throughout 
Scotland above 300 m altitude and in waters with little vegetation 
(Southwood & Leston 1959), records from upland areas are rather few (e.g. 
Fig. 3, and see later under "Habitats") and most are from well below this 
altitude, e.g. in the Uists and Shetland, and often in water with sparse or 
abundant vegetation. 
Sigara concinna (Fieber): 59 (42); mainly a species of the lowland counties 
south of the Great Glen. 
Sigara fossarum (Leach): 77 (59); although well distributed in central and 
southern Scotland and with occasional records north to Caithness, there are 
few records in the islands and none in Orkney and Shetland. 
Sigara lateralis (Leach): 40 (32); mainly found south of the Highland 
Boundary Fault, there are a few records for islands, including Fair Isle 
where it is abundant in some lochans. 
Sigara semistriata (Fieber): 91 (79); a distribution rather similar to S. 
fossarum but with many more records in the Hebrides. 
Sigara venusta (Douglas & Scott): 70 (59); a thinly scattered distribution 
thoughout Scotland. 
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Group 3: rare, uncommon or under-recorded species 
Hebrus ruficeps (Thomson): 4 (4); probably very under-recorded but has been 
found from Strath Conan to Galloway. 
Gerris najas (De Geer): 6 (3); restricted to a few sites in Galloway, viz: the 
rivers Trool, Dee, Bladnoch and Pullaugh Burn. 
Gerris argentatus Schummel: 1 (1); a single specimen was found in Arran 
(Huxley 1996) where its permanent status requires confirmation. 
Gerris gibbifer Schummel 6 (5); because 50-year old records (Brown 1946) 
for Dumfries (VC72) are for sites which, since then, appear to have become 
much changed, this species is probably now confined to a few localities in 
Kirkcudbright (VC73) (Huxley 1997b). 
Plea leachi McGregor & Kirkaldy: 2 (2); found in 1960 in a pond on Torrs 
Warren in VC74 but not since found in that locality, this species has 
recently been recorded again by the author about 30 km inland in adjoining 
VC73. 
Cymatia coleoptrata (Fabricius): 1 (1); a single specimen of this species was 
found by the author in 1995 in the Castle Loch, Lochmaben (VC72), but has 
not since been re-found. It was probably introduced in live bait and so is not 
a permanent resident in Scotland. There is an old record for the Hebrides 
which is an error (Savage 1989). 
Corixa panzeri (Fieber): 20 (18); most records are for the Hebrides but there 
are also some sparse records near the east coast from Morayshire to East 
Lothian and there is an old record for Carlingwark Loch (VC73). 
Sigara limitata (Fieber): 12 (12); uncertain status; despite searches in some of 
the Dumfriesshire localities reported by Brown (1946) the author has yet to 
find this species in Scotland and authoritative determinations of all recent 
records have not been possible because voucher specimens could not be 
produced. 
Sigara selecta (Fieber): none of the few records for this species are reliable 
and it is doubtful if it occurs in Scotland. 
Sigara stagnalis (Leach): 2 (2); Brown (1946) recorded this species in 
brackish water near Glenluce and a single specimen in the River Cree near 
Newton Stewart but it has yet to be re-found, although the author remains 
hopeful (cf. Plea leachii) if suitable brackish habitats are not now all 
destroyed on the Scottish side of the Solway Firth. 
Habitats 
Data on habitat preferences have been omitted from the above status lists 
because, for the most part, this information is in published sources, such as 
Southwood & Leston (1959) and Savage (1989). Nevertheless, in considering 
distribution per se, habitat may be important and three questions arise: (1) are 
the data sufficient to give an accurate spatial representation, (2) is availability 
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of suitable habitat relevant as a factor influencing distribution and, if not, (3) 
may there be another unknown factor influencing distribution. Examples of 
these questions are as follows. Although there may be other recent Scottish 
records for the sphagnum bug Hebrus ruficeps, unknown to me, the very few 
records must surely be due to under-recording and not that the species is rare, 
because its habitat (unless there is some fine detail yet to be learnt) is 
abundant. The apparent absence of Gerris costai in the Border counties, 
however, may truly reflect a scarcity of its preferred habitat of small moorland 
pools and ditches in this part of Scotland. There are other species, however, of 
which Gerris najas and Gerris gibbifer are prime examples, whose presence 
in Galloway seems to reflect some other factor, suggesting that in their 
Scottish locations they are at the northern limit of their geographical range. 
(As a matter of strict accuracy, there is a recent record for G. gibbifer in 
Perthshire but as the specimen was not retained, and the location has 
subsequently been searched several times without success, the record has to 
be rejected). 
Arctocorisa carinata is another species for which information on habitat is 
helpful for purposes of mapping distribution, by saving effort in searching 
unlikely places. Southwood & Leston (1959) state that carinata is found 
throughout Scotland above 300 m; acid moorland ponds with little vegetation 
are typical habitats. This description is repeated in RECORDER: "typically 
with little vegetation". The source of this statement seems to derive mainly 
from a paper by Brown (1945) wherein he provides data on the distribution of 
the only two species of aquatic bugs found in the Faeroe Islands: Corixa 
(Arctocorixa) carinata and Corixa (Callicorixa) wollastoni. He concludes: 
"C. wollastoni favours pools with thick vegetation, whereas C. carinata 
thrives better with less". In Scotland, however, in regard to records of 
Arctocorisa carinata for which there is habitat information, the species has 
always been found where there is some vegetation in the water, either in the 
form of sedges, dense thickets of Fontinalis or Juncus bulbosus, or the thin 
fronds of Sparganium angustifolium (Fig. 3). Furthermore, for the eleven sites 
listed in Huxley (1997), Hesperocorixa wollastoni was also present, so both 
species can occur together. With regard to the altitude of suitable waterbodies, 
while it is certainly true that in mountainous country Arctocorisa carinata can 
be found above 300 m, it may also be found near sea-level in, for example, 
Shetland and some of the Hebridean islands, a distributional combination 
found amongst other taxa such as the sea plantain Plantago maritima, and the 
moth Crambus furcatellus (Young 1997). 
Distribution throughout Britain 
However, perhaps the most important conclusion arising from mapping the 
Scottish distribution of aquatic bugs is that one's comprehension must be 
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incomplete until species maps can be continued south to cover all of Britain. 
While it is interesting, but not of great significance, that Savage (1989) did not 
list three well represented species as occurring in Scotland {Hydrometra 
stagnorum, Microvelia reticulata and Aphelocheirus aestivalis), as well as 
several other rare species, we need to know what the mapped distribution of 
aquatic bugs would look like if the computer-based procedure used for 
Scottish records was continued south to embrace the whole of Britain. 
Savage's list does, of course, give an indication of percentage frequency 
distribution in seven regions of Britain, but we should be able to do better and 
provide for aquatic bugs a series of maps equivalent to those available for 
many other British taxa. By way of making a start, I was loaned all aquatic 
bug cards held by the Biological Records Centre and have put these records 
into RECORDER. The data, totalling 8467 records represented by 899 dots at 
10 km2 centres for all Britain (at February 1998), are very incomplete, but 
computer-mapped information does at least point to the major geographical 
areas for which records are lacking, or are still held in museums or private 
recording systems. In addition, Brian Nelson at the Ulster Museum has 
published distribution maps for aquatic bugs in Northern Ireland (Nelson 
1995) and has a database covering all of Ireland. We hope to collaborate in 
future, with the production of an atlas for Great Britain and Ireland in mind. 
Distribution on Scottish islands 
Scotland has numerous islands around its shores, especially on the western 
seaboard. Island faunas have an attraction for naturalists and so, in my 1997 
report, species lists were provided for 54 "islands" but without defining that 
concept. Begon et al. (1996) discuss species-area relationships of islands in 
the strict sense of land surrounded by water, as well as other types of 
geographical areas that are in some way isolated from similar areas, such as 
mountain summits. These relationships are illustrated by graphs in which the 
number of species in a linear distribution is plotted against a logarithmic 
distribution of island size, the thesis being that larger islands have more 
species because they contain more habitats. However, to test a relationship 
between species numbers of aquatic bugs and size of Scottish islands, it is 
necessary to have a clear definition of what constitutes an island and how its 
area should be measured. Haswell-Smith (1997) provides both, viz: "an island 
is a piece of land or group of pieces of land which is entirely surrounded by 
seawater at Lowest Astronomical Tide and to which there is no permanent 
means of dry access", and its size as "the total surface area lying above sea-
level at Mean High Water Springs". The definition has the effect of combining 
the Uists and Benbecula as one island, because they are connected by 
causeways, along with several other combinations because permanent access 
at low water is possible. Haswell-Smith also provides "area measurements" 
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Table 2. The areas of islands (hectares), their names, and numbers of recorded species of aquatic 
bugs (Hemiptera-Heteroptera). * Orkney Mainland, including Lamb Holm, South Ronaldsay and 
Burray. ** Uists, including North and South Uist, Benbecula and Baleshare. 
for 165 Scottish islands larger than 40 hectares (with the area of Skye in an 
appendix, as it is now, because of the recently constructed bridge, excluded 
from Haswell-Smith's list). 
The result, with the aid of Haswell-Smith's measurements and some re-
working of my earlier species lists to conform with Haswell-Smith's 
definition of an island, is shown in Fig. 4, and the data on which the graph is 
based are given in Table 2. Dr Alan Savage has kindly examined these data 
(personal communication) by regression analysis and concludes that they 
show a significant positive relationship between island size and number of 
species, in which the correlation coefficient = 0.628 and the probability 
<0.001. Although it is impractical to identify each point on Fig. 4 to an 
individual island (or group of islands considered as one in accordance with the 
Haswell-Smith definition), reference to Fig. 4 suggests that some other, 
possibly interesting, relationships, such as distance from the mainland 
(remoteness), have a bearing on numbers of species. For example, although 
Foula and Gigha are similar in size, the latter (about 4 km off the Kintyre 
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shore) has three times the number of species (20) compared with Foula, 20 km 
west of Shetland (6 species). Perhaps, however, the chief consequence of this 
kind of statistical examination is that it makes one think in detail about the 
actual species lists, and the extent to which further collecting might confirm or 
disprove what for the time being is demonstrated to be a valid relationship. 
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